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Abstract 
In the article the extraction effect of hydrocarbons on the general country’s developing is reviewed under the impact of 
economical, demographical and technological factors, as well as its future role in the global energy balance. Ⱥlso, adduced facts 
which designate offshore and deep water production of unconventional and conventional hydrocarbons including mining of 
marine mineral resources as the perspective area of development in the future, despite all the difficulties of this sector. In the 
article the state and prospects of the Russian continental shelf are considered with the account of its geographical location and all 
the existing problems. 
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Every country needs the natural raw materials and, in particular, the well-being of humans is  of  associated with 
the possibility to dispose of these or those natural resources. The economic development of certain countries (Russia, 
Norway, the United Arab Emirates, Venezuela, Bahrain, etc.) are also directly connected with the possession of 
natural resources, inter alia, hydrocarbons. To this end, in these countries, a special attention is paid to the 
production and exploration of new deposits of natural resources. Other countries, using imported resources, are 
engaged in forging connections for supply of raw materials from the countries possessing them. Firstly, they are the 
traditional oil and gas, which by their nature exist in a limited amount in the world, and their known reserves are 
depleted rapidly from year to year. With the current technological orientation of civilization, the world will depend 
on the natural deposits of energy raw materials for a long time. 
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Among all the available prospects for the development of the industry of extraction of natural resources in many 
countries at the moment, the most viable options are the modernization of means and methods of extraction of 
natural resources, as well as more intensive research work to find new fields of energy and mineral resources. The 
main role is still given to the production of hydrocarbon fuels, as no nation can escape dependence on natural energy 
resources in return, the renewable energy that regenerated naturally (sunlight, water flows, wind, tidal and tidal 
phenomena and geothermal heat) though global energy is moving in that direction. 
2. The state of the industry 
For the reason that at this stage there is no oil and gas energy analog, which could be their alternative, further 
extraction of hydrocarbons will continue and production volumes will grow. Taking into account the fact that most 
of the land hydrocarbon fields loses its relevance due to their exhaustion, the offset of their production and research 
on the seas and oceans is very urgent. The following ones are the main factors influencing the need for offshore and 
deepwater fields: 
x Demographic - scientific and technological development of society, the steady growth of the population, as well 
as the development of human dependence on the benefits derived from the use of land resources. 
x Technological - a trend to increase in the rate of extraction of resources, and the implementation and research of 
new methods, as well as direct correlation between the technology development and the income obtained after 
natural resources sale.  
x Economic - the dependence of the economy on the possession of resources and their amount. 
The main problem of development of the sea shelf deposits is its knowledge-based and technological complexity 
of the exploration process. We should not forget the extreme conditions of the work done on the surface of the sea, 
which can cause very dangerous consequences for the oil and gas fleet. Such conditions include tides, severe storms, 
ice conditions, hydrogen sulfide, and sea salt. 
Despite all the problems, expediency of the sea shelf exploration is approved by numerous studies, according to 
which, the availability of hydrocarbon seabed deposits exceed all expectations, being about half of the global total 
deposits. Today only about 2% of the waters of the world's continental shelf has been explored. Most of the reserves 
remains still hidden, being located in an offshore zone (exclusive economic zone). It is assumed that more than 60% 
of the total area of the sea continental shelf have coal, oil and gas in the interior. Over 100 thousand boreholes has 
already been drilled by 2013. Their number increases annually. Over the past 20 years, the number of new, large 
offshore fields significantly exceeded the number of large, discovered hydrocarbon sources on land. According to 
certain estimates, 20-30% of the world hydrocarbons are produced from offshore fields even now [1-8]. 
Based on the data [2] for 2010, provided by IFP Energiesnouvelles (IFPEN) and IHS Energy, reserves of the 
world ocean continental shelf hydrocarbons may be assessed (Table 1) and distribution of the world hydrocarbon 
extraction may be evaluated (Table 2). 
Table 1. World reserves of oil and gas on the sea continental shelf. 
Estimated reserves of the world continental shelf  
Gas, bln. barrels 375 
Oil, bln. barrels 275 
 
More than 150 countries have an access to the sea, which gives them the opportunity to develop their offshore 
zone. Moreover, the main prospect of the future research of hydrocarbon reserves, of course, lies with the deep 
ocean. It is expected to be truly enormous. Table 3 gives the progress of the maximum depths at which oil extraction 
was possible. 
According to information provided by the company IHS CERA (Cambridge Energy Research Associates), the 
amount of deep-water hydrocarbon production (water depth of more than 600 m [30]) increased from 1.5 mln. 
barrels / day in 2000 to more than 5 million. barrels / day in 2009 and this trend continues to this day, but with larger 
volumes. Already 27% of offshore hydrocarbons are extracted in the deep ocean and seas [8]. 
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Based on the data derived in the early 200oies by the International Energy Agency and the World Energy 
Council, as well as by other well-known specialists and institutions, we may outline the further development of the 
world energy industry. Approximating their data (maybe slightly different), one may suggest that the proportion of 
consumption of oil and coal will be virtually unchanged, but the percentage of gas consumption will increase, as it 
can be seen from Table 4. 
    Table 2. Global distribution of oil and gas extraction on the continental shelf. 
Region Gas,% Oil,% 
Russia and CIS countries 2 4 
Asia and Pacific Area 24 11 
Oceania 5 2 
The Middle East (Western Asia) 15 22 
Africa 11 20 
South America 11 16 
North America 8 8 
Europeɚ 24 17 
Grand total 100 100 
         Table 3. The progress of increase in oil extraction depth [21]. 
Year  1960 1990 2004 2010 2015 
Depth, m 60 600 2200 2438 More than 3000 
  Table 4. Percentage of certain energy sources in the world consumption. 
Energy source Percentage in the world consumption,% 
1970  1980  1990  2002  2020  2050  
Coal 25,32 24,04 23,85 24,43 20,51 20 
Oil 37,97 38,46 39,23 33,46 37,77 23,65 
Natural gas 21,52 19,23 21,54 24,62 24,62 25,45 
 
After analyzing the data in Table 4, it may be concluded that the trend of finding new sources of oil and gas, as 
well as new and promising methods of their production will be relevant in the future. Such promising fields are 
described below. 
These are oil (Brent) and gas fields in the North Sea, the Gulf of Mexico, the Brazilian Santos and Campos 
Basins, West Africa (offshore Nigeria, Angola, etc.), offshore Southeast Asia, Sakhalin shelf, deposits near the 
Persian Gulf (Marjan, Safaniya, Manifa, etc.), the Atlantic coast of Canada-offshore Newfoundland, the Arctic shelf, 
and others. One of the indicators that characterizes the prospects and relevance of this deposit is distribution of the 
drilling and production fleet (Table 5,6, Figures 1 and 2). [7] 
It should be noted that not only the need for hydrocarbon fuels has led people to seabed mining. An important 
role is also played by the development of other mineral resources (diamonds, iron ore, gold, manganese, phosphates, 
barite nodules, cobalt, glauconite, sulfur and others) which were discovered and developed in the last 50 years, from 
the depths of the ocean seabed and subsoil. Deposits of the “sea” natural resources is truly enormous and depletion 
of the traditional "land" sources and more detailed investigation of the seabed results in the fact that they have a 
large portion in the world mining. Moreover, with the development of new technologies and breakthrough 
discoveries, non-conventional sources of hydrocarbon fuels (heavy oil and bitumen, shale gas, coalbed methane, gas 
and oil from low-permeability reservoirs, as well as other non-conventional sources of oil and gas) appeared, which 
at present time is an analog of the already familiar to us traditional hydrocarbons - oil and gas. 
We would like to mention the outlook of the offshore mineral resources industry: 
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x Cost-effective and environmentally friendly process of the offshore mining, due to exclusion of drilling and 
explosive operations from the mining process, thereby increased profitability of offshore extraction [14]; 
x Full or partial dominance of one mineral resource in the offshore and deep-sea deposits as compared with the 
continental "land" sources [15,16]; 
x Reducing the cost of mining due to their denser concentration on the shelf and at deep sea than onshore [15, 17, 
18]; 
x The development of certain types of underwater mineral deposits is done in a shorter time than the construction 
of a mining complex for the same resources on the land. 
The leading role in extraction of the shelf and deep-water mineral resources is played by economically and 
industrially developed countries. Extraction of underwater mineral resources has its own specific features in respect 
of the methods of production and the technologies used for these purposes, as well as specific requirements for the 
safe and efficient mining. This process is very knowledge-intensive and involves several different fields of activity 
(special shipbuilding, the development of advanced techniques and technologies, etc.). 
3. Research of problems in development 
Mining, including its environmental and technological issues, as well as a geological survey of the seabed is 
described in details in papers by Yu.V. Bruyakin, Yu.V. Bubis, L.N. Molochnikov, K.V. Yablokov (1979), Yu.V. 
Kafidov, N.G. Putya (2005), V.B. Dobretsov, V.A. Rogalev, D.S. Opryshko (2007), I.S. Kalinin, V.P. Drobadenko, 
N.G. Malukhin (2010). Review and analysis of these sources determines the trends of further development, popular 
new techniques and technical solutions [19]. They are described in detail in [20-26]. 
Resources are distributed at present in the following way. Most phosphorites concentrate offshore the coasts of 
North and South Americas. With the current rate of their consumption, these reserves will hold for more than 1,000 
years, although marine phosphorites of more poor quality are mined on land. Barite nodules. The main deposits are 
currently on the shelves of Sri Lanka, Singapore, in the Sea of Japan, in the waters of Alaska, as well as in other 
areas of the ocean.  
Large deposits of sulfur were found in the Mexico and the Persian Gulfs, the Caspian Sea and the Red Sea. Its 
underwater extraction is carried out by means of specialized drilling platforms. 
Underwater iron ore deposits are actively mined offshore Canada, Finland, in the Hudson Gulf and the Gulf of 
Finland. Shelves of Africa, Australia, South America, the Indian subcontinent are also promising in this respect. Sea 
sources of lead, mercury ore, zinc, gold and silver have been also discovered. 
In the deeper parts of the ocean with a depth of 2000 m, glauconite, deposits of rare nickel, cobalt, copper, 
manganese ores, as well as some other minerals are found. Today, technology is not enough to develop deep-sea 
mining, and it requires further study. 
Russian shelf zone is also rich in minerals. The bottom of the central Kara Sea is also rich in iron-manganese 
nodules [13]. In the Russian part of the Baltic Sea iron-manganese nodules have been found, as well as deposits of 
amber [12]. In the northwestern Black Sea continental shelf, deposits of titanomagnetite sands were found (the 
Taman Peninsula). All of this suggests that the extraction on the bottom of the seas and oceans, in the near future, 
will have an even greater share in the global mining. The most urgent task at the moment is the development of 
technologies that will provide cost-effective and environmentally friendly development of bottom deposits of 
various natural resources, as the experience of such work is still quite small. The available equipment is inefficient 
for marine mining, being a major obstacle to their beginning. To this end, for example in Russia, the "Concept of 
development of deep forces and means of the Russian Federation for the period up to 2021" has been developed and 
approved [27]. Under this program, various morphostructural parts of the ocean are explored to identify and evaluate 
in the geological respect large concentrations of non-traditional types of minerals (natural gas hydrates, polymetallic 
ores of island arcs, etc.). Table 5 shows the forecasts of global gas production from unconventional sources of 
hydrocarbons according to the IEA (International Energy Agency) for the period 2000-2035 [1]. 
Considering the main advantages of underwater mining compared to the conduct of "land" mining - mining 
operations, as well as the program of the Russian Federation aimed at the further development and research in the 
sector, the industry will be given an important role in mining and will only strengthen its position in due course. 
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Fig. 1. General data on the global offshore drilling platforms  
There is an alternative trend in the hydrocarbon production from unconventional sources, which created 
significant structural changes and changes in the oil and gas sector of the world economy. These changes and shifts 
are as follows: 
1. The complex new technologies are distributed throughout, they contributing to a sharp increase in 
hydrocarbon production, at the expense of previously unexplored hydrocarbon resources (shale revolution). 
2. The globalization of the gas market, due to the rapid increase in the share of gas in the balance of global 
consumption and production of hydrocarbons, due to the widespread introduction of technology of liquefied 
gas. 
4. Indicators. The prospects for the industry 
Every trend in production of unconventional hydrocarbons has a number of advantages and disadvantages. The 
main disadvantage is the cost of production at the stage of the development and production from such deposits. The 
advantage is that because the development takes place directly in the vicinity of a consumer, it allows to save on 
transportation. Most of their production is concentrated in continental deposits, the development of the offshore area 
is still not profitable and is not justified, but has options in the future. In the next 10-15 years, non-conventional 
hydrocarbons will remain the local fuel, including in Russia [29-33]. Moreover, the investment in accordance with 
[28] will be spent on the traditional sources of hydrocarbons mainly over the next 20 years. 
It should be remembered that the rapid decline in production costs associated with the production of 
unconventional oil and gas, as well as the emergence of breakthrough technologies could change the picture of oil 
and gas production dramatically. 
While analyzing Table 2, it is clear that Russia is at the initial stage of industrial development of its marine 
continental shelf, which is 20-22% of the world's sea shelf and at the same time is the biggest shelf of the world with 
an area of 6.2 million km2. About 4.2 million km2 of this shelf line is within the Russian exclusive economic zone. 
According to [2] resources of the Russian continental shelf can be estimated at the level about 100 billion tons of 
fuel taking into account the resources of the Crimean sector of the Black Sea and Azov Sea, of which oil is 16.7 
billion tons, and gas is approximately 79 trillion m3. 
Offshore development of hydrocarbons is able to compensate for the production decline in depleted oil and gas 
fields in the traditional areas of Russia, namely Volga-Urals and Western Siberia. Already in 2014, according to [10] 
oil production on the continental shelf of Russia amounted to 16.1 million tons, which is 3.1% of the total volume of 
oil produced in Russia, and gas is 31.5 billion m3, i.e. 4.9%  of Russia's total amount. These volumes fall on the 
Caspian Sea and the Sea of Okhotsk mostly. 
Based on the data presented in the journal "Oil and Gas Vertical", "Oil of Russia", the survey results from "Shelf 
of Russia» and «Oil and Gas Journal», it is evident that the main projects of the Russian Federation in the field of 
energy, actively discussed today, is the Arctic shelf water area (the Barents and Kara Seas), which accounts for 
approximately 83-85% of already explored hydrocarbon reserves of the total available volume. At the moment, 
more than 20 provinces and basins are discovered on the Arctic shelf hydrocarbon, with 50% of deposits are proved 
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and justified. The bulk of the resources in the Arctic is in the western part, the eastern part remains still little 
explored. The Far Eastern continental shelf comprises 12-14% of hydrocarbon reserves, the remaining 5-3% fall on 
the shelves of other seas (the Caspian, the Black Sea, the Baltic Sea, the Sea of Azov) [2]. 
Table 5. General data on the world offshore drilling platforms due to the operational are. 
Region In operation/Total number In operating at the moment , % 
Africa and other. (2/4) 50,0 
Western Africa (56/95) 58,9 
The Caspian sea (18/31) 58,1 
Far East, Asia (44/161) 27,3 
South Asia (64/168) 38,1 
Southeast Asia (64/121) 42,9 
Australia (12/19) 63,2 
Black sea (15/17) 88,2 
Eastern Europe (4/5) 80,0 
North sea (168/186) 90,3 
Mediterranean sea (15/21) 71,4 
Persian Gulf (106/149) 71.4 
Red sea (12/17) 70,6 
Coast of Canada (Atlantic Ocean.) (5/6) 83,3 
Coast of Canada (Pacific Ocean) (0/1) 0 
Coast Of Mexico (65/105) 61,9 
Coast Of Alaska (3/6) 50.0 
Gulf of Mexico (66/193) 34.2 
America (Gulf of Maine) (82/213) 38,5 
America other (2/28) 7,1 
Coast Of Brazil (58/101) 57,4 
The Caribbean and other part of South 
America. 
(10/22) 45,5 
Venezuela (14/47) 29,8 
Worldwide (1/2) 50 
5. Conclusions 
In 2015, the focus is preparatory drilling operations and processing of earlier accumulated data concerning the 
Russian continental shelf. Drilling is scheduled to begin in 2016 in the areas of the Okhotsk and Barents Seas and 
the Crimean sector of the Black Sea. There is also a long-term plan for exploration and development of the Arctic 
seas, based on recently acquired experience in the field Prirazlomnoe and information obtained by the results of the 
search and reconnaissance operations. Investment and cooperation with foreign companies is top-mind concern , but 
due to the sanctions, there may be some challenges. The problem of domestic production of platforms by Russian 
companies is very crucial as well, but a final decision has not yet been made.  
Based on trends for the last decades, we can conclude about the unprecedented growth of the world's costs for 
exploration and production. It is governed by an ever-growing demand for natural resources, which is caused by a 
number of economic, demographic and technological factors. Maintenance of production at a safe level for the staff 
and the global environment as a whole, is one of the priorities. The future belongs to these trends in the natural 
resources production. 
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